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UV Dose mJ/cm2 
UV dose is corrected dose for UV absorbance, i.e. the actual dose is larger. 
Tailing:  
Particle Associated 






Presence of particle associated coliform bacteria cause the tailing of UV 
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 Use of upstream processes has been suggested for 
improving UV disinfection performance (Darby et al., 
1999). 
 
 Ultrasound (Blume and Neis, 2002) and filtration (Jolis et 
al., 2001) have been shown to improve disinfection 
performance.  
 
 Systematic study on better quantify the impact of particle 
size on UV disinfectability required 
 
 
 How does the UV disinfection of suspended 
particles/flocs change with size? 
 
 How does floc structure and composition affect its 
UV disinfectability? 
 





EPS absorbs UV light at the 
germicidal wavelengths 
The two layer model is a proposed 
structure of flocs which is in accordance 
with the tailing phenomenon 
Loose outer shell 
Dense Core 
Liao et al. 2002 
EPS 
Bacteria 
 Dense cores cause floc resistance to UV thereby 
leading to tailing 
 
 Chemical composition can affect floc UV 
disinfectability through interactions with UV light 
 
 
 Dense cores cause floc resistance to UV thereby 
leading to tailing 
 
 Chemical composition can affect floc UV 
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Larger particles show 





Cores higher tailing than flocs. 
Above 45 um, UV DRC of cores 






















































































Cores are more resist UV disinfection than flocs. 
20 





N(R) /No (R) = (∫o
δ
S
 f (δ,R) dδ) × e – k1 D +  (∫δ
S
δ
 f (δ,R) dδ) × e – k2 D 
Type 1: 
Indicator 
organism in  
the loose shell, 




organism in  
the core, 




































Good qualitative and semi-quantitative agreement. 
Core size 
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 Dense cores cause floc resistance to UV thereby 
leading to tailing 
 
 Chemical composition can affect floc UV 
disinfectability through interactions with UV light, 






















































BNR-UCT flocs are smaller. 
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MB + UV + Na3P3O9
MB + UV + TiO2
MB + UV + Na3P3O9 + MeOH MB + UV
Polyphosphates could act as 
a photocatalyst in producing 
highly oxidative hydroxyl 
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MB + UV + Na3P3O9
MB + UV + TiO2
MB + UV + Na3P3O9 + MeOH MB + UV
BNR-UCT flocs may have two UV disinfection mechanisms: 
• Direct UV damage to the DNA 
• Cell membrane damage by oxidative species (advanced oxidation) 
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N(R, δ) /No(R, δ) = ∫o
R
 f (R, δ) e 
– (k
eff,UV
 (δ) + k
eff,•OH
 (δ))D
 dδ  
 UV disinfection kinetics of flocs can be explained 
using a simple structural model 
 
 Cores are ‘harder’ to disinfect than flocs of the 
same size, i.e. higher tailing level 
 
 Naturally occurring polyphosphate may act as 
a photocatalyst and accelerate UV disinfection 
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